S1. Fluid velocities in the coaxial turbulent jet mixer
The relations between input velocities (u i and u o ) and volumetric flow rate of inner and outer streams (Q i and Q o ) are defined by Equations (S1) and (S2), respectively. Although u i and u o are different, the speed of the mixed fluid will eventually reach an average velocity (u avg ), which is defined by Equation (S3).
S2. Method for determining the mixing length (L)
The mixing length (L) was determined from images of the device taken under different flow conditions corresponding to different Re and R. Since the phenolphthalein appears pink, the complementary green channel of the RGB images was analyzed in ImageJ to extract the value of L from each of the images ( Figure S1 ). The intensity profile of the green color channel along the centerline of the jet was obtained, and the mixing length L was defined as the distance downstream of the needle tip at which the difference between the intensity at that 2 point and the beginning of the jet was 90% of the intensity difference between the completely mixed flow far downstream and the beginning of the jet. Figure S1 . Intensity profile (green channel) along the centerline of the jet used for determining the mixing length (L). L is defined as the distance at which the gray value of the RGB green channel is 90% of its maximum value h corresponding to complete mixing, both relative to the initial value.
S3. Size distribution comparison of iron oxide NPs
The size distribution of iron oxide NPs prepared using coaxial turbulent jet mixer were narrower than those prepared by conventional bulk synthesis methods, as confirmed by both TEM images and dynamic light scattering ( Figure S2) . The hydrodynamic diameter obtained from dynamic light scattering is larger than the diameter obtained from TEM images because of interparticle magnetic dipole-dipole interactions. 1 Since bulk synthesis method has limited batch-to-batch reproducibility, the size distribution measured by dynamic light scattering is not consistent across different batches (compare Figure 2g and Figure S2f ). 
S4. Size distribution comparison of polystyrene NPs
Polystyrene NPs prepared using coaxial turbulent jet mixer were more uniform in their size distribution compared to the commercially available NPs synthesized by emulsion polymerization ( Figure S3) . Figure S3 . Size distribution by volume fraction of polystyrene NPs prepared using the coaxial turbulent jet mixer and purchased from Bangs laboratories Inc.
S5. Effect of synthesis scale on size distribution of PLGA-PEG NPs
The PLGA 95k -PEG 5k was dissolved in acetonitrile at concentration of 10 mg/mL. The flow rates of PLGA-PEG precursor and deionized water were 31.25 mL/min and 312.5 mL/min to achieve Re of 2570, respectively. To make PLGA-PEG NPs at the tens of milligram scale, we collected the output from the coaxial turbulent jet mixer for 3 to 5 s after waiting for ~3 s to reach steady state. To make PLGA-PEG NPs at the few gram scale, we collected the output from the coaxial turbulent jet mixer for ~5 min while refilling the syringes as needed. The size distribution of PLGA 95k -PEG 5k NPs prepared using coaxial turbulent jet mixer for the tens of milligram synthesis scale and for a few gram scale was essentially identical within standard error ( Figure S4 ). 
